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THE  USE  OF  PARADICHLOROBENZENE 


Paradichlorobenzene  (PDB)  properly  used  has  given  90  to  100 
percent  control  of  the  peach  tree  borer  in  Pennsylvania. 

The  Age  of  Trees  To  Treat:  PDB  may  be  safely  used  on  trees 
three  years  old  or  older. 

Dose : — For  trees  from  three  to  six  years  use  one-half  ounce :  trees 
six  years  and  older  vise  three-fourths  ounce.  MOUNDS  MUST 
BE  REMOVED  FROM  YOUNG  TREES  PROMPTLY  AFTER 
TWO  WEEKS.  If  left  longer  injury  may  result.  All  mounds  re- 
gardless of  age  of  tree  must  be  leveled  before  July  of  the  follow- 
ing year. 

'  Time  To  Apply : — Fall  is  the  best  time  to  make  the  treatment.  The 
time  varying  from  September  1st  to  15th  for  the  northern  part  and 
from  September  20th  to  October  10th  for  southern  part. 

Method  Of  Application: — 

1.  Remove  grass  and  weeds  from  ground  at  base  of  tree. 

2.  Pile  up  ground  about  tree  to  height  of  highest  borer  entrance. 
Make  firm,  and  level  for  a  distance  of  one  foot  around  base  of  tree.  | 

3.  Place  PDB  in  a  narrow  band  around  tree  about  one  to  two 
inches  away  from  the  tree,  never  against  the  bark. 

4.  Cover  the  PDB  by  banking  up  the  earth  (stones  removed), 
about  5  inches.    Use  10  to  12  shovelfuls.  Make  firm  by  beating  down  ! 
with  back  of  shovel. 

5.  After  two  or  three  weeks  remove  mound  of  earth.    In  alii 
cases  mounds  should  be  removed  before  the  last  week  of  June  of  thei 
following  year.    This  is  to  prevent  the  female  moth  from  placing; 
eggs  high  on  the  trunk,  which  would  make  subsequent  PDB  treat- 
ments difficult. 

Cost  of  Material: — The  cost  of  treatment  per  tree  for  material || 
and  labor  is  about  three  cents. 

The  treatm.ent  should  be  made  each  year  at  the  season  indicated  j 
above. 
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P  D  B  (Paradichlorobenzene)  AND  OTHER  CONTROLS 
FOR  THE  PEACH  TREE  BORER 

By  T.  L.  Guyton  and  J.  R.  Stear 


INTRODUCTION. 

It  seems  advisable  at  this  time  to  make  readily  available  to  the 
pea'ch  growers  of  the  state,  the  principle  points  concerning  llie 
use  of  P  D  B  (  M  in  controlling  the  peach  tree  borer. 

This  circular  is  a  summary  of  the  information  on  tlie  subject 
1hus  far  developed  by  the  Federal  Bureau  of  Entomology  and  tlie 
Xew  Jersey  Experiment  Station,  together  with  the  results  obtained 
in  Pennyslvauia. 

During  the  years  1921,  1922  and  11123  work  with  P  D  B  as  a  con- 
trol for  the  peach  borer  was  carried  on  by  the  Bureau  of  Plant 
Industry  of  the  Pennsylvania  Department  of  Agriculture  in  Frank- 
lin and  Erie  Counties.  This  work  covered  in  particular  the  optimum 
time  of  treatment  for  northern  and  southern  Pennsylvania,  length 
of  treatment  for  effective  kill,  amount  of  material  to  use  and  age 
at  which  trees  can  be  safely  treated. 

History  of  Derelopmciit.  P  D  B  is  a  recent  development  in  jieach 
tree  borer  control.  The  tirst  experiments  with  the  material  as  an 
insecticide  against  the  peach  tree  borer  were  started  in  1916  by 
the  Federal  Bureau  of  Entomology.  The  results  of  these  experi- 
ments Avere  published  in  1919  as  Bulletin  T9(i  of  the  V.  S.  D.  A. 
In  this  Bulletin  it  is  recommended  that  P  D  B  be  used  at  tlie  rate 
of  1  ounce  per  tree  on  trees  6  years  old  or  older.  On  trees  of  this 
age  the  percent  of  control  is  given  at  approximately  91.  Since  this 
publication  further  experimentation  has  been  done  at  the  New 
Jersey  Exp^eriment  Station,  (-)  particularly  along  tlie  lines  of 
amoiint  of  material  necessary  for  effective  kill,  length  of  time  of 
exposure  necessary  and  safe  and  elfective  treatments  for  trees  under 
C  years  of  age. 

The  Peach  Tree  Borer  (Acf/cria  critiosa  Say). 

Before  discussing  P  D  B  in  peach  n-ee  borer  control  it  will  serve 
our  purpose  to  consider  briefly  the  peach  tree  borer  itself,  its  life 
history  and  injury  to  peach 

(1)     Tln-oiigliout   this    circular   the   Jiuthoi-s    have  usPd    tlip    abbreviiitiou    P  D  H    in    place  of 

tlie  cmnbersoiiie  term  panulichlorobeiizciie,  iiml  tliey  prnimse  for  the  sake  of  hri'vity  and  ease 
of  proiuiiu'iatlon    that  r  P  11   lie  seiierally  adopted. 

{■2)     Cir.    iL'fi,   X.   J.    Agr.    Exp.  Sla, 
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DcscripHoH.  The  borer  is  a  white  or  liglit  yellow  \\-oriii  Avitli  n 
dark  brown  head.  It  reaches  a  leiis'th  of  about  one  inch  when  fnllv 
grown.  After  reaching-  maturity  the  larva  forms  an  elongate  broAvn 
cell  of  Avood  particles  within  which  it  changes  into  the  winged  adult. 
The  adults  are  wasp-like  in  appearance.  They  are  dark  shining 
blue  in  color.  The  female  is  more  robust  than  the  male  and  lias 
a  'broad  orange  colored  band  on  the  abdomen.  The  male  is  slender 
bodied  and  usually  has  several  narrow  yellow  bauds  on  the  al)- 
domen. 

L/fe  Eistori/.  The  earliest  adult  emerges  about  the  middle  of 
June  in  Southern  Pennsylvania,  two  weeks  later  in  Xorthern  Penn- 
sylvania, and  from  then  until  the  15th  of  September  adults  con- 
tinue to  emerge  tho  few  appear  after  Sej)tember  1st.  They  live  for 
only  a  few  days  after  emerging,  but  during  this  time  the  female 
lays  several  hundred  eggs.  The  eggs  hatcli  in  nine  to  t<'n  days, 
and  shortly  after^-ards  the  young  larvae  burrow  in1o  Hie  bark. 
The  greater  portion  of  the  life  cycle  of  the  borer  occurs  in  burrows 
u-nder  the  bark  of  the  tree,  the  larva  feeding  until  winter,  remain- 
ing ([uiet  over  -winter  and  feeding  in  the  spring  until  pupation 
occurs  in  late  spring  or  summer. 

lujuriJ.  The  peach  tree  borer  injures  the  ]'each  tree  by  burrow- 
ing into  and  under  the  bark  at  the  base  of  the  tree,  usually  below 
the  surface  of  the  ground.  The  presence  of  borers  in  the  tree  is 
indicated  by  the  exudation  (»f  masses  of  gum  inixed  with  sawdust- 
like castings.  In  many  cases  trees  are  so  badly  attacked  by  borers 
that  they  are  girdled  and  killed.  ^ 

^yh(d  is  PDBf  PDB  is  a  white  crystalline  solid,  insoluble 
in  water  and  somewhat  like  coarse  Epsom  s;ilts  in  appearance.-  At 
temperatures  above  55  F.  it  changes  into  a  gas  which  is  heavier 
than  air.  This  gas  under  ordinary  conditions  is  not  injurious  to 
man.    It  is  slowly  poisonous  to  insects. 

Method  of  AppJicailon .  Before  a])p]ying  I*  D  B  a  space  about  a 
f(!()t  wide  all  around  the  tree  should  be  cleared  of  grass,  stones, 
debris,  etc.,  using  care  to  disturb  the  soil  as  little  as  possible.  A 
long  handled  ]-onnd  ]>ointed  shovel  is  a  very  good  tool  for  this 
Avork.  Fill  in  A\ith  ground  to  the  height  of  the  highest  l)orer  in- 
jury. I*  I)  B  is  heavier  than  air,  and  borers  working  above  the 
level  of  application  may  not  be  killed.  After  clearing  the  ground 
at  the  base  of  the  tree  and  leveling  it  up  where  necessary,  place 
the  chai-ge  of  P  D  V>  in  an  even  band  one  to  two  Indies  from  the 
1]-ee.  Ho  not  ]tlace  the  matei'ial  against  the  bark.  Cover  over 
wi1h  fen  oi-  h\cl\-e  sho\-e]rnls  of  earth,  anounding  up  the  tree  live 
or  six  inches  high. 


r, 


Tlic  first  shovel  of  Ciivlli  slioiiLl  Itc  liiicly  (li\i(lc(1  nud  sliuiiM  he 
carofully  placed  over  tlie  l'])B.  Aflcv  I'oniiiiif^  liic  uhmiikI  ])ack 
liniily  l)y  Ktriking  with  the  back  f)f  the  shovel.  Jn  no  case  should 
clods  or  large  stones  be  used  in  making  the  nioujid  as  they  may 
allow  the  gas  to  escape  too  rapidly. 


I'LATE  T.  .Stages  in*  tin'  apiilic:!!  ion  "f  I' DP.  (1)  Tvoe  bofnn-  trcatnicnt.  (2) 
<;i-onn(l  k'\eli'(l  to  liinlicst  horor  hole.  (;!)  ]']>J!  in  lilaee  about  tlie  tree. 
(4)    Mi  iin.l  of  eartli  ovi-r  PDT.. 


in  ajiplying  P  I )  1!  a  crew  of  Ihice  men  can  work  to  good  ad- 
vantage; one  going  ahead  and  pi-eparing  the  tree,  one  carrying 
and  applying  the  material,  and  one  following  and  covering  the 
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mnloi'inl.  ^riu-oc  men  cnii  ti'Ciit  fi-oni  ."iO  1o  (id  li-ccs  ])0r  honv  in 
this  wav  al  a  cosl  of  alioul  lliri'i'  cciils  jx-i-  I  rcf  for  inalcfial  and 
]abo)'. 

Length  of  Dirposnre.  The  material  sliould  be  left  in  place  for 
two  or  three  weeks  and  then  removed.  To  avoid  ])Os.sible  injury 
three  and  four  year  old  trees  shonbl  not  be  treated  for  more  tlian 
tw(j  weeks. 

Two  weeks  exposure  gave  excelh'nt  results  in  the  orchard  of  A. 
J.  Hafer  at  Chambersl)urs,  V-a.  in  Wi'll.  In  lliis  orchard,  sixty 
trees  were  treated  at  the  rate  of  1en  each  week  ov(>r  a  period  of 
six  Aveeks.  Tiie  first  ten  were  treated  on  Se])1em!uM-  11th  and  the 
last  ten  on  October  Kith.  On  half  of  thi'  trees  the  material  was 
left  on  foi-  two  weeks  and  on  the  otiier  half  for  liiree  weeks.  On 
checking  up  tiie  results  it  was  found  that  (he  trees  treated  on 
September  11  th,  iSth  and  l^r>Ui  for  two  and  three  weeks  contained 
no  living  borers.  Of  the  trees  treated  Octobei-  :!i(l.  two  weeks  ex- 
posure gave  02..")%  control,  three  weeks  ga\-e  IdO'/i  control.  Of 
the  trees  treated  Octolier  !ith.  two  weeks  exposure  gave  100%  con- 
trol, three  weeks  gave  OT..")',  control.  Of  the  trees  treated  Oc- 
tober ItUh,  two  weeks  gave  07.."",'/,  conli'ol,  tliret'  weeks  gave  0.".%.. 
See  Table  J. 

The  I'DP.  may  be  removed  Ity  leai-ing  away  the  mound  to  the 
gi'ound  level.  If  il  is  desii-ed  lo  iiioniid  the  frees  o\-er  winter,  the 
base  of  the  tree  can  then  be  lefl  (.pen  lor  a  days  to  allow  al.l 

the  P  1)  1!  to  escai;e  after  which  the  1  ree  can  he  nionnded  wilh 
fresh  earth. 


No.  of 
Trees 

Date  of 
Treatment 

JCxpo.^^ure 

No.  of  Living  Borers 

%  Control 

5 
5 
5 
.5 
5 
5 
5 
5 
.5 
5 
5 
5 
5 

Sept.  mil 
lltli 
ISth 
JStli 
2.jth 
mth 
Oct.  3rd' 
Oct.  .'Jrd 
Oct.  9th 
Oct.  9th 
Oct.  16th 
Oct.  lyth 
Checks 

11  days 
■il  days 
11  days 
21  days 
14  days 
21  days 
14  days 
21  days 
14  days 
21  days 
14  days 
21  days 

U 
0 
0 
0 
0 
0 
3 
0 
0 
1 
1 
2 
41 

100 
100 
100 
100 
100 
100 

92.5 
100 
100 

97.5 

97.5 

95 

0 

TABLE  I.— Result  (.btaincd  by  eiirly  and  late  Fall  treatments  for  two  and  tliv- 

weeks. 


Time  of  Apidicdfioii.  Late  summer  and  early  fall  are  the  best 
times  to  use  PDB  in  controlling  peach  tree  borers.  It  will  be 
noticed  in  the  short  description  of  the  life  cycle  of  the  peach  tree 
horn-  that  for  tlie  most  part  the  moths  have  finished  egg  laying 
about  the  first  of  September.  From  observation  made  in  Erie 
County  it  was  determined  that  the  egg-laying  period  is  over  by  the 


l;i!>t  week  of  .\iii;iisl\  Trc.-il  niciil  s  sljirlcd  S('[)l  ciulicr  lirsl  coii- 
tinuC'd  uiilil  Octobei-  lirst,  .uavc  pract  ic;i  1 1  y  100  percent  Ivill.  Nol 
only  Avere  these  trealiueiilfs  successful  in  plots  undei-  liie  direct 
care  of  the  Bureau  of  Plant  Industry,  but  were  ecpially  successful 
in  the  hands  of  the  gro.wers. 

From  observations  made  in  Franklin  County  it  was  determiiKMl 
that  the  egg  laying  of  the  ])eacli  borei-  is  practically  nver  by  Sei)- 
tember  10th.  Treatments  started  one  \\-eek  later  A\-ei-e  as  success- 
ful as  tliose  in  Frie  ('onnty.  From  ilie  data  gatliei-ed  in  these 
two  counties,  and  fi-om  obsci-\ a  1  ions  ma(h'  in  other  jiench  growing 
sections,  i1  seems  lliat  Itegiiining  in  tiie  norlhern  couiiiies  Ircal- 
meut  slionld  l)e  })]aced  dniiiig  liie  lirst  tliree  weeks  of  SejiteJiibei-, 
and  tliat  the  desirable  lime  c  imes  later  fartluu-  s((Ulii  in  tln^  sta.lc. 
U>\-  the  sonlhein  tier  of  connties  the  date  being  for  a  period  nf 
three  weeks  beginning  Septendier  l.llh. 

If  for  any  reason  f;ill  treatments  h;Hve  not  been  made  and  the 
grower  does  not  care  to  worm  the  trees  l)y  hand,  a  .sjiring  a])])!!- 
cation  mav  le  made.  This  ti-ealmeni  should  be  in  place  as  soon 
as  the  ground  wainis  iq)  in  the  spring.  I"'roni  soil  temperatures 
taken  in  the  southern  half  of  the  state,  ^lay  10  was  found  to  be 
the  right  time  to  begin  sjiring  treatment.  Apjilicat  ions  made  in 
two  I'^ranklin  County  (u-chards  on  .M.iy  10.  and  e\amine(l  on  .May 
LMilli,  gave  S4  ]iercent  contiol. 

From  like  records  taken  in  tin'  noiihern  p;irl  of  the  st.-ite,  .lune 
1  was  found  to  be  the  time  to  Isegin.  Treatnuuits  made  -lune  i' 
in  Erie  County,  and  checked  -lum^  l^;!,  gave       pei-cent  kill. 

When  a  spring  treatment  is  made  it  should  always  be  followed 
by  a  fall  treatment  to  catch  the  suiumei-  infestation  id'  borers,  after 
whicli  yearly  fall  treatments  should  be  made. 

Af/c  of  Trees.  The  use  of  1'  D  P>  at  i-ecomnumded  str<Migih  is  safe 
on  trees  three  years  old  and  oldei-.  lis  use  on  trees  before  the 
fall  of  the  third  growing  season  is  attended  with  some  danger  of 
injury,  ami  is  not  advised  at  present,  tho  it  is  cpiestionable  if 
worm  and  "worming""  injury  may  not  be  more  seiious  than  that 
of  PDB. 

In  the  spring  of  llJl'l,  fifty  peach  trees  were  planted  in  the 
orchard  of  Mr.  Clayton  ^liller  at  Marion,  Pa.  Twelve  of  these 
were  treated  in  September  1921  Avitli  Joz.  of  PDB  for  14  days. 
In  September  1922,  the  12  trees  Avhich  Avere  treated  the  first  year 
and  12  others  A\'ere  treated  Avith  ^oz.  of  PDB  for  11  days. 

It  Avas  found  that  Avilh  both  one  and  Iavo  year  old  trees  spotting 
of  the  bark  occurred  in  a  band  about  two  inches  AA'ide  at  the  base 
of  the  tree  (See  Plate  II).  These  spots  AA-ere  dead  brown  areas 
Avhich  developed  at  the  lenticels.    Some  of  them  Avere  one-fourth 


8  .  • 

iiicli  ill  (ii.iiiicfcr,  aiiil  ;t  few  rated  to  tlic  wood  cninbium.  hnf 

iiiosi  ol'  (liciii  well'  supc'i-licia  1.  'Plic  lops  oi'  ti-ccs  wcic  (lii'ii'tv  and 
vigorous,  giving  no  sign  of  injury.  Since  some  baric  injury  occurod 
liowover,  and  since  not  enougli  tinu'  lias  elapsed  to  determine  its 
cUVct,  gi-owcrs  arc  advised  to  go  slow  in  treating  one  and  two  year 
old  trees. 


J'LATE  II.     Bark  injiiry  U-mn  1'  I  )  I'.  I  real  iih  iiI   mi  ydinii;  |m  mi  li  trees — 

Fi,^'.  1.  .">  .vr.  iiiil  ti'cc  inu  re:!  I  ed. 

Fij;'.  -.       yr.  nlil  tree  tl-enlcil   llie  secdiwl   year   after  iilaiitiiit;. 

Fig.  '.J.      yr.  (ilil  I  i-ee  trealeil  1  he  lirsi   and  sn mid  year  afti'r  plaiiliii^'. 

I'lii)losra|ilied  l)\    II.   H.  Kirk. 

I'eiiii.a,  r.iire.iii  iil'  I'laiil    1  iidiisl  ry. 

A.iuoii.it  III  Use.  'I'he  aiiunint  of  1?  J>  P>  necessary  to  treat  a  tree 
N'aries  AN'itli  tlu'  size  of  tlie  tice.  (Mie  lialF  ounce  is  sullicieiit  on  a  ti-ee 
1  liree  to  six  years  old.  (hioldeiaud  larger  ii-eesit  luay  icqu  i  I'c  t  lii-ee- 
tourtlis  to  oiH'  ouiH'e.  In  weigliing  the  amount  of  material,  avoirdn- 
]^^m  scales  should  be  nsed.  Postal  scales  ai"e  satisfactory.  After 
weighing  the  liesired  .amount  secui-e  a  small  vessel  Avhich  will  just 
hold  the  weighed  dose,  and  use  this  vessel  in  mi^asniing  sul)sequent 
doses  in  the  lield.  SoTue  manufacturers  of  P  D  P.  ]irovide  an  ounce 
measure  wilh  each  container  of  material.  AMu^i'e  scales  or  measures 
ai-e  not  available  it  will  be  found  that  a  tablesjtoon  slightly  more  than 
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level  full  will  liuld  about  ouc-lialf  ounce.  To  del ernii lie  1lie  aniouiil 
a„eeurately  witlioiit  scales  tlie  autliors  have  used  the  following  method. 
Cut  a  piece  of  heavy  paper  or  cardboard  to  the  size  shown  in  Fig.  I. 


B 


^  OUNCE 


^  OUNCE. 


F 


FIG.  I. 


To  measure  one  ounce  use  a  cylinder  fornu'd  by  rolling  Uie  edge 
of  sheet  marked  E.  F.  over  until  it  rests  on  the  line  C.  I ).  The  margin 
of  the  Sheet  between  C  D  and  A  15  is  used  as  an  overlap  to  close  the 
cylinder,  and  may  be  fastened  Avith  paste  or  pinned  together.  To 
make  a  cylinder  holding  ouedialf  or  tliree-fourths  ounce,  cut  the 
sheets  at  indicated  lines.  In  measuiing  set  cylinder  on  a  smooth 
surface  and  fill  level  full. 

P  D  B  cannot  be  used  icitli  vafciij  on  apple  frees  of  any  aye. 

1'  I)  B  may  he  purchased  from  the  following  manufacturers: — 

Hooker  Electro-Chemical  Co.,  25  Pine  t^t.,  New  York,  N.  Y. 
Shipments  made  from  Eschota.  IS^  Y.  and  New  York. 
E.  C.  Klipstein  &  Sons  Co.,  044:  (jreenwich  St.,  N.  Y. 
Shipments  made  from  SouUi  (Miarlesion.  Va. 

Attempts  are  being  made  to  get  local  dealers  to  carry  P  D  B,  and 
in  many  cases  it  is  possible  to  obtain  it  from  local  <lealers  in  spray 
materials. 

The  cost  varies  from  20  (o  '.\^)  cents  per  pound,  according  lo 
amounts  purchased. 
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THIS  WARXIXG  7S  i:\rPORTAXT— Z.TT'  OXLY  THE  PURE 
C  l'YK7\[  LS,  sincL'  conipomids  iire  diluted  witli  luiitciials  wiiich  are 
W(ir(lik'S8,  or  may  evt'ii  i)rove  liarniful  to  the  trees. 

Controls  Other  Than  P  D  B 

For  iiiaiiy  rears  tlie  most  sa  1  isl'acl ory  iiiclliod  of  cdiiii-ol  for  peach 
borers  ^vas  that  of  "woriniiii;""  or  the  cutliiii;  out  of  llie  ;;rul)  l)y 
aid  of  a  sharp  knife.  To  be  entirely  successful  1lie  woi-k  siioiild 
be  done  twice  each  year — in  tiie  late  fall  and  ai^ain  in  the  spring; 
and  the  workman  must  be  very  careful  for  it  is  an  easy  matter 
to  overlook  the  smaller  grnbs.  'i'he  woi-k  is  imleed  very  tiresome, 
and  unless  the  laborer  has  a  decided  interest  in  the  work  there  is 
a  tendency  to  slight  it.  This  nietliod  of  coiilrol  should  be  em]>loyed 
in  caring  for  trees  younger  than  three  years.  In  doing  the  "worm- 
ing" the  soil  is  removed  for  a  depth  of  \\\t'  inches  from  about  1he 
base  of  the  tree  and  the  ()]iening  left  Un-  one  week.  In  this  time 
the  worms  have  made  their  persence  kno\\  ii  by  the  exmlation  of  fine 
saw-dustdike  castings.  With  the  aid  of  a  shaip  knife  cut  thru  the 
bark,  and  remove  tln^  borer.  In  iiud<ing  the  cut  remove  no  more 
of  tlu'  bark  than  is  necessary  to  exjiose  (lie  boi'er.  [Make  the  cuts 
the  long  M-ay  of  the  tree  trunk.  After  worming  UKUind,  the  soil 
up  about  the  base  of  the  tree  lor  li\'e  or  six  iiuhes. 

Washes  of  countless  niindiers  haxc  been  tried  as  remedies  for 
peach  tree  l)orers,  none  of  which  aie  to  be  relied  upon  for  contjol. 

Cult  II  111  I  I'riicl  icrx  ill  j'cliilifiii  lo  Honr  ('(iiifrol.  As  has  .just 
been  slated,  when  hiuei-s  are  conlrolled  by  wiirming,  the  ti'ees 
should  be  mounded  after  the  worniing  oj)era1ion,  and  the  iuound 
should  be  mainlained  thru  the  sunnner.  This  is  lo  force  the  en- 
trance of  the  h(U'ers  higher  in  the  trunk,  1o  facilitate  the  woi'ming 
o]»erati(ni.  and  to  keep  Ihe  borers  from  gaining  entrance  into  the 
lai'ge  I'oots. 

This  pi-actice  is  to  be  i-ecommended  as  huig  as  wormi;iL:  is  done 
by  hand,  but  with  the  older  trees,  which  are  to  be  given  the  P  i)  I> 
treatment,  summer  mounding  should  not  be  practiced  because  of 
the  added  expense  in\'olved  in  making  a  higher  mound  at  the  time 
of  treatment,  and  a  decided  loss  in  the  efliciency  of  the  contfol. 
.Mounds  A\liich  are  jilaced  about  older  trees  I'or  winter  protection 
should  be  leveled  before  the  middle  of  -Inne.  and  the  ground  should 
be  kept  level  thru  the  summer.  When  spring  apj)! icat  ions  of  P  I)  15 
are  made,  it  is  desii-able  to  ]e\(d  Die  nnnmd  tliree  or  four  weeks 
after  time  of  applicalion, 


